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Abstract 
 
When choosing a mate, women are thought to face a trade-off between genetic and 
parental quality. Recent research suggests that this trade-off is influenced by environmental 
factors such as pathogen prevalence and resource scarcity, which affect the relative value of 
genetic and parental quality to offspring fitness. To further investigate these findings, the 
current study primed 60 women with pathogen prevalence, resource scarcity, or an irrelevant 
threat, before administering a forced trade-off task that assessed mate preferences for traits 
thought to be indicative of genetic or parental quality. Women primed with pathogen 
prevalence revealed greater preferences for traits indicative of genetic quality at the expense 
of traits indicative of parental quality. The reverse was found for women primed with 
resource scarcity. These findings suggest that environmental factors may directly influence 
women’s mate preferences due to evolved plasticity, such that mate preferences are flexible in 
response to environmental factors. 
1. Introduction 
 
Not every man is made equal. Some are born with genetic advantages that improve 
their chance of survival and reproduction relative to others. To advertise their genetic 
advantages, it is thought that men possess honest signals of mate quality that are expensive to 
produce and are not easily faked [1]. These traits include mental markers, such as intelligence 
and creativity [2,3], but also behavioural and physical traits associated with exposure to high 
levels of testosterone during development (e.g. wide shoulders, strong jaw line, social 
dominance) [4]. While we will refer to these as “good-genes” traits for brevity, it should be 
emphasised that much more direct evidence is required before any trait can be firmly accepted 
to indicate genetic quality.  
Women are thought to prefer good-genes traits because they confer indirect (genetic) 
benefits to resulting offspring, who inherit the father’s genetic quality and its associated 
survival and mating advantages [5]. However, indirect benefits of mate choice are as yet 
supported only by partial and indirect evidence, and traits reflecting genetic quality might also 
confer direct benefits to the woman or offspring, such as resourcefulness, protection from 
other males, increased social status, or avoidance of pathogen transmission due to 
immunocompetence thought to be associated with masculine traits [6]. As such, we do not 
speculate as to the relative importance of direct and indirect benefits of a mate with good-
genes traits. 
Despite the potential advantages of mating with a masculine man, studies have found 
that women have weak preferences for masculine traits [4] or even prefer feminine traits [7,8]. 
This suggests there are costs in choosing a masculine mate [8]. Indeed, masculinity and high 
levels of testosterone are associated with traits indicative of poor parental quality, such as a 
preference for short-term relationships and low faithfulness [9,10]. Conversely, feminine men 
may lack the immunocompetence required to support high levels of testosterone [6], but in 
turn have traits better suited for parenting, such as being more committed to a long-term 
relationship and caring for resulting offspring [9,10]. As such, it has been suggested that 
women face a trade-off between the potential benefits that could be gained between choosing 
a mate with good-genes traits, compared to a mate with “good-dad” traits [11]. 
Previous research has hypothesised that this trade-off may be sensitive to the local 
environment, as the relative value of good-genes and good-dad traits to offspring fitness 
varies with differing environments. Accordingly, cross-cultural studies have found that 
women in countries with a high pathogen prevalence are likely to report greater preference for 
physical attractiveness [12] and masculine facial features [13,14]. However, being 
correlational in nature, cross-cultural research limits the current knowledge in two ways. 
Firstly, a causal relationship is uncertain, as other variables, such as differences in 
income, inequality, and violence, vary with pathogen prevalence and could underlie regional 
variation in mate preferences [15]. Secondly, assuming a direct relationship, correlational 
designs offer no insight into the mechanisms of the effect. It could be that environmental 
factors, via selection pressures, change the genetic component of preferences throughout a 
population. Alternatively, differences in preferences may be a product of evolved plasticity, 
whereby mate preferences change in direct response to perceived environmental factors. 
Two recent experimental studies have found that women’s facial preferences can be 
influenced toward masculine features by visual exposure to cues of pathogen contagions [16], 
or away when participants imagine themselves in a low-resource scenario [17]. These studies 
suggest flexible facial preferences that are calibrated to environmental cues. Preferences for 
masculinised or feminised faces have been assumed to reflect preferences for good-genes or 
good-dad traits more broadly [14], but it is important to test such trait preferences directly to 
generalise these findings.  
Here we present women with cues (primes) of pathogen prevalence, resource scarcity, 
or an irrelevant threat (control condition) to test whether the salience of different 
environmental factors influences preferences for putative good-genes or good-dad traits. The 
priming technique involves exposing participants to an evocative stimulus and testing for 
behavioural consequences [18]. We hypothesise that women primed with pathogen 
prevalence should favour good-genes traits, whereas women primed with resource scarcity 
should favour good-dad traits. 
 
2. Methods 
 
Participants 
Participants were 65 females (M = 18.59 years, SD = 1.57 years) enrolled in a 1st year 
psychology course at an Australian university who participated in return for course credit. 
Participants were unlikely to have been familiar with the theoretical framework of the study. 
Participation was conditional on being heterosexual and not currently in a long-term 
relationship. 
 
Design 
 We used an independent groups design. Participants were first randomly assigned to 
complete one of three questionnaires designed to prime them with an environmental threat. 
These were pathogen prevalence, resource scarcity, or an irrelevant threat (control condition). 
Participants were then given a forced trade-off task to assess their mate preferences in terms 
of good-genes and good-dad traits. The primes and trade-off task are described below, and 
can be found in full in the Electronic Supplementary Material. 
 
Primes 
The priming questionnaires were all matched to contain 15 items that required 
participants to rate agreement to statements on a 7-point scale (1 = strongly disagree, 7 = 
strongly agree). To prime pathogen prevalence we used the Perceived Vulnerability to 
Disease Questionnaire [19]. An example item includes, “In general, I am very susceptible to 
colds, flu and other infectious diseases”. To prime resource scarcity, participants completed 
the Financial Concerns Questionnaire, a purpose-designed questionnaire that included items 
such as, “I worry about the rising cost of food”. The Belief in the Paranormal Questionnaire 
[20] was chosen as the priming questionnaire for the irrelevant threat condition as 
supernatural threats should have no influence on mate preferences. It included items such as, 
“I firmly believe that ghosts and spirits do exist”. 
 
Forced trade-off measure 
The forced trade-off paradigm for measuring mate preferences was based on the 
research design of Li et al. [7]. This involved assigning participants a limited number of 
“mate dollars” which they could invest in traits in order to construct their ideal partner. Ten 
traits were listed in total, five each for both good-genes and good-dad traits. This effectively 
created a forced trade-off. Traits representing good-genes were those that have either been 
theorised to be indicators of genetic quality, which were ‘intelligence’ [2,3] and ‘creativity’ 
[2,3], or were associated with testosterone, masculinity, and, by extension, good immune 
functioning, which were ‘muscularity’ [21], ‘high social level’ [22] and ‘confidence’ [4,8]. 
Traits representing good-dad traits were those that were either directly related to resource 
attainment and parental investment, which were ‘high earning potential’ and ‘commitment’, 
or have been shown to be perceived as good parental qualities, which were ‘emotionally 
warm’ [23], ‘kind’ [22], and ‘nurturing’ [22,23]. Participants were assigned 25 mate dollars 
and traits were presented in a randomized order. 
 
3. Results 
 
Since differing ‘budgets’ can influence spending patterns for various traits desired in a 
mate [7], participants who failed to adhere to the 25 mate dollar budget were removed from 
analysis. This reduced the sample to 60 participants. Univariate tests showed that the data was 
normally distributed. 
Across all conditions, participants tended to invest more in good-dad traits (M = 13.53, 
SD = 2.58) than good-genes traits (M = 11.48, SD = 2.58). As shown in Figure 1, participants 
in the pathogen prevalence condition invested more mate dollars in good-genes traits than 
those in the irrelevant threat condition, who in turn invested more than those in the resource 
scarcity condition. This pattern was reversed for spending on good-dad traits. These trends are 
in-line with our predictions. 
Since an increase in mate dollars invested in good-genes traits resulted in a direct 
decrease in spending on good-dad traits and vice-versa, subsequent statistical testing focused 
on spending on good-genes traits (with the results applying equally to good-dad traits). A one-
way between-subjects ANOVA revealed that preferences for good-genes traits varied 
significantly amongst different prime conditions, F(2,57) = 3.59, p = .034, supporting our 
prediction that cues of environmental factors would shift women’s mate preferences. Since 
our hypotheses predict that the pathogen prevalence condition would show the highest 
investment in good-genes traits, the resource condition the lowest investment, and the control 
condition intermediate, a linear contrast was conducted to test for a linear effect in mate 
dollars invested in good-genes traits. This was found to be significant, F(1,57) = 7.18, p 
=.010. Given the overall significant difference between conditions, and the significant linear 
pattern of mean differences in accordance with predictions, our results are consistent with the 
hypothesis that women’s mate preferences shift towards good-genes traits when primed with 
pathogen prevalence and towards good-dad traits when primed with resource scarcity. 
 
4. Discussion 
 As predicted, women’s mate preferences shifted towards good-genes traits when 
primed with pathogen prevalence and towards good-dad traits when primed with resource 
scarcity. This indicates that pathogen and resource-related environmental cues can directly 
influence women’s mate preferences.  
As previously mentioned, inferences of causality could not be made from earlier 
correlational studies that revealed that residents of unhealthier countries had greater 
preference for good-gene traits [12-14], because the association could be caused by other 
factors that covary with pathogen prevalence, such as income, inequality, or violence [15]. 
The present experimental study suggests that those observed associations were probably due, 
at least partly, to a direct relationship between pathogen prevalence and/or resource scarcity 
and mate preferences. The current study is also consistent with findings from recent 
experimental studies on the effect of environmental cues on preferences for 
masculine/feminine facial features [16,17], suggesting that the effect of pathogen prevalence 
and resource scarcity on mate preferences extends beyond facial features to a much broader 
range of traits. 
Furthermore, along with the two aforementioned experimental studies, the current 
study provides insight into which of two possible processes underlie the regional variation in 
preferences found in cross-cultural research. If this variation were solely due to environmental 
factors placing selection pressures that change the genetic component of preferences 
throughout a population, we would not have observed environmental cues causing shifts in 
mate preferences. Since we did observe these shifts, evolved plasticity must play a role 
whereby mate preferences are modified in response to perceived local levels of pathogen 
prevelance and resource scarcity. This mechanism may underlie cultural variations in mate 
preferences, as different regions are exposed to different environmental conditions.  
A possible explanation for why such plasticity in women’s mate preferences has 
evolved could be that it allows women to effectively trade-off genetic and parental quality and 
choose a mate that maximises the probability of their own or their offspring’s fitness in any 
given environment, even when the environment changes. This is evolutionarily advantageous 
over a fixed set of preferences as women would be able to adapt their preferences to rapid 
changes in the environment, such as a pathogen outbreak or a famine. It should be noted, 
however, that our findings do not rule out regional genetic variation in mate preferences, 
which could also play a role in regional variation. 
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Figure Captions 
Figure 1. Proportion of mate dollars invested in good-genes (dark bar) and good-dad (light 
bar) traits across the pathogen prevalence, unrelated threat, and resource scarcity conditions. 
 
